Background The burden of trauma is not equally distributed among all groups of societies and often disproportionately affects poor populations. This study aimed to examine the relationship of socioeconomic status (SES) and trauma outcomes.
Introduction
Trauma is among the major causes of morbidity and mortality throughout the world. It affects people in all countries, irrespective of their income levels and geographic locations. It is estimated that 16 000 trauma-induced deaths happen per day.
1 About 90% of the burden of trauma pertains to lowand middle-income countries. 2 In these countries, trauma is the commonest cause of death among people who are in age 15-59. 3 Besides, as a major cause of morbidity, disability, and early mortality, trauma imposes an enormous burden on public health in terms of both disability-adjusted life years and social costs. 4 The burden of trauma is not equally distributed among all groups of societies and it often disproportionately affects young and poor populations, 5 resulting in socioeconomic inequalities in health.
A socioeconomic inequality in health is defined as differences in the incidence or the prevalence of health problems among people with either lower or higher socioeconomic status (SES).
2 Health inequalities of different types (including economic, gender-related and racial) exist all over the world both among and within communities 6 so that it has recently received a considerable global attention. 7 Understanding the extent and the characteristics of inequalities is a vital prerequisite to effective planning for change. In other words, health authorities need to know the extent to which their policies have caused or will cause inequalities in order to develop plans for revising policies and minimizing inequalities. 8 One of the goals of healthy community programs is to eradicate health inequalities among people with different genders, ethnicities, races, educational status, levels of income and geographical locations. 9 Nonetheless, despite the commitment of governments and health systems to promote health indices, there are still wide disparities among different social groups in terms of their health status. Such disparities may finally result in health injustice. Fortunately, health disparities can be prevented and managed through taking appropriate measures, thus different countries have devised strategies to manage them. 10 For instance, in our country, Iran, equity in health is among the major aims of the Iranian healthcare delivery system. 11 Trauma, due to its emergency nature, as well as apparently identical access to care services, seems to be protected from inequality. 12 However, studies showed gender differences in terms of trauma incidence [13] [14] [15] [16] as well as socioeconomic differences regarding trauma incidence, 14, 15, [17] [18] [19] trauma type   19 trauma-induced death, 12, 15, 20 trauma care, 21, 22 post-trauma disability, [23] [24] [25] [26] post-trauma RTW. [27] [28] [29] [30] Such differences are usually against people with low SES. Moreover, some studies revealed that there are inequalities among people with different insurance status in terms of mortality rate 12, 31, 32 and access to diagnostic, therapeutic and rehabilitation services. 31, 33, 34 The relationship between inequality and trauma outcomes is important to all countries. Understanding the determinants of inequalities can pave the way for fair care delivery to all people irrespective of their SES. Our literature review revealed that no study has been conducted so far in Iran with regard to inequalities in trauma care. The present study was made to examine the relationship of SES with trauma outcomes.
Methods
This cohort study was undertaken from March 2014 to March 2015 on 600 trauma patients hospitalized in Shahid Beheshti hospital, Kashan, Iran. Kashan is located in central part of Iran with more than 400 000 populations and Shahid Beheshti hospital is the main trauma center in Kashan with annually admission rate of 7000 trauma patients. The total number of adult trauma patients who are hospitalized more than 24 h is~4000 per year. We invited 1000 patients who had inclusion criteria but 600 patients agreed to participate in study and follow-up assessment.
The patients were assessed prospectively. They were included if they had any intentional or unintentional injury, lived in Kashan county, aged 15-64, agreed to participate in the study, had no mental problem or disability before experiencing trauma (according to the patients or their family statement of any mental retardation, mental illness, physical disabilities such as skeletal abnormalities or defects), and were hospitalized for at least 24 h before being recruited to the study. Patients who were not accessible during the 3-month follow-up period of the study or their medical records were incomplete were excluded.
I. Instruments
The data collection instruments were a questionnaire on the patients' demographic characteristics, trauma-related characteristics, and trauma outcomes, Injury sevirity score (ISS), a socioeconomic assessment check list, the Hospital Care Index (HCI), and World Health Organization Disability Assessment Schedule-II (WHODAS-II).
The items of the demographic and trauma-related questionnaire were age, gender, marital and educational status, nationality, place of residence, employment status, cigarette smoking, alcohol and drug abuse, patient transfer vehicle, severity of injury, mechanism of injury, injured organ(s) and type of injury. Trauma outcomes were hospital care level, inhospital death, disability and RTW.
The SES was assessed based on Asset Index that represents a durable economic status than does either income or expenditure. It determined through performing Principal Component Analysis as proposed by O'Donnell et al. and Vyas et al. 35, 36 Accordingly, the new variable of Asset Index was generated by using 10 variables related to household asset (including ownership of home, dishwasher, LCD TV, refrigerator, microwave oven, car, personal computer, laptop, Internet access and household surface area) and two social factors (including employment and educational status of the head of family). Then, based on the median score and the percentiles of the Asset Index, the participants were divided into three groups of low, middle and high SES.
The level of hospital care provided to the patients was also assessed through calculating HCI by performing principal component analysis. Accordingly, variables such as the number of medical visits, the number of medical consultations, the amount of time waiting for being admitted to a hospital ward and intensive care unit (ICU), the length of stay in the emergency department and ICU, and hospitalization-related costs were entered into the analysis. All these variables had been adjusted based on trauma severity and duration of hospitalization. Then, variables with an Eigen value of >1 were identified. These variables included the total of hospitalization costs, the number of medical visits and consultations, the duration of stay in the emergency department, and the time period between physicians' order for patient transfer to actual patient transfer (from the emergency room to a hospital ward). Finally, based on the median of the first component, the patients were divided into the two groups of high and low hospital care level.
Mortality data included hospital death after 24 h. Therefore, deaths at the time of arrival and first day were not recorded. The levels of disability at 1 and 3 months after trauma were assessed by using the 12-item WHODAS-II. This scale contains six subscales which come into the two main domains of 'activity limitation' and 'participation'. The 12 items of the scale are scored on a Likert-type scale from 1 (No problem) to 5 (Extremely disabled). Therefore, the possible range of the total WHODAS-II score is 12-60 which is converted to a 0-100 scale; the higher the score, the more severe the disability. 37 The validity and the reliability of the Persian version of the WHODAS-II have been confirmed in Iran. 38 Finally, RTW was measured by using the following two questions: Have you returned to your work or daily activities? How long did it take for you to return to your work or daily activities?
The questionnaires were filled out through interviewing the patients. The data of patients with altered consciousness were collected by interviewing one of their family members. Besides, the patients or family members were re-interviewed 1 and 3 months after hospital discharge in order to collect disability-and RTW-related data.
II. Ethical considerations
Before recruiting them to the study, the patients or the family members were informed about the aims of the study and were ensured that their data (particularly the data on their SES) would remain confidential. Then, their verbal informed consent was obtained. Besides, this study was approved by the Ethics Committee of Kashan University of Medical Sciences, Kashan, Iran.
III. Data analysis
The SPSS (v. 16.0) and the STATA (v. 12.1) software were used for data analysis. The Kolmogorov-Smirnov test was used for assessing data normality. Participants with different SES were compared with each other in terms of trauma outcomes through running the Chi-square test. On the other hand, inequality assessment was performed through employing the concentration index technique. Accordingly, a dichotomous variable was generated for each of the variables that were significantly correlated with SES. Then, the concentration curve of each of the generated dichotomous variables was plotted against the distribution of the asset index. The concentration curve plots the cumulative percentage of the variable of health (Y axis) against the cumulative percentage of population, ranked based on economic status from poorest to richest (X axis). If all people, irrespective of their economic status, have exactly the same level of health, the concentration curve will be a 45°line which is called 'the line of equality'. On the other hand, if the health variable has greater concentration among poor people, the concentration curve falls above the line of equality, denoting inequality; the greater the distance between the curve and the line, the greater the inequality. 35 Concentration index is the surface area between the curve and the equality line multiplied by 2. Consequently, when the concentration curve lies exactly on the line of equality the concentration index is equal to zero; when it falls above or below the line of equality, the concentration index takes negative or positive values, respectively. The concentration index value can range between −1 and +1. 39 
Results
The results of the Kolmogorov-Smirnov test illustrated that the distribution of the study variables was not normal. In total, 600 patients were approached from which, 11 patients did not respond to our follow-up phone contacts and thus, were excluded (a follow-up rate = 98.2%). In addition, 19 patients died during the study and hence, when we assessed the trauma outcomes of disability and RTW, the sample size was 570.
The SES of the patients was as follows: low: 36.3%; middle: 30.5%; and high: 33.2%. The findings indicated that 59.3% of the participants aged <35, 85.8% were males, and 89.7% were urban dwellers. Besides, 88.8% of them were Iranian, 62.5% were married, 79.3% had below-diploma education, 66.3% were employed and 71.7% maintained insurance. In addition, 19% of the participants were cigarette smokers, 5.8% were drug abusers, and 1.8% reported with alcohol intake. The main mechanism of trauma was traffic accidents (64.5%) and most patients (74.2%) had been transferred to the hospital by Emergency Medical Service (EMS). Moreover, 59.8% of the traumas were single organ injury and the commonest injured organs were the extremities and the pelvis (76.5%). The mean (SD) and the median of the ISS were 10.2(7.2) and 9, respectively.
The death rate among the participants was 3.2% and 49.7% of the participants received high level of hospital care. Three months after the incidence of trauma, 64.2% of the patients reported some levels of disability and 71.4% returned to their work or activities of daily living.
As shown in Table 1 , most cases of high-level hospital care and RTW were from patients with high SES while most cases of trauma-induced disability and death happened among patients with low SES. The results of the Chi-square test revealed that people with different SES significantly differed from each other concerning hospital care level, death and RTW. The risk ratio of trauma outcomes in different SES has been shown in Table 2 .
The results of inequality analysis showed that there were socioeconomic inequalities between patients with high and low SES in terms of hospital care and RTW. Moreover, the amount of inequality between these groups regarding the outcome of death was -0.190. Although the confidence interval of the concentration index indicates that this difference is not statistically significant, Figs. 1 and 2 show that inequality values for the two outcomes of hospital care and RTW are against people with low SES. In these two figures, the concentration curve is above the line of equality, i.e. in the area of negative values (Table 3) . The findings of the present study showed that most patients with low SES received low level of hospital care, also most cases of trauma-induced deaths happened among patients with low SES. Death rate among these patients was 3.6 times more than patients with high SES. Our findings also indicated that 3 months after trauma, disability rate was not statistically significant between low and high SES patients, but RTW rate in low SES group was significantly lower than high SES group.
The concentration index analysis revealed slight inequality among patients with different SES regarding the outcomes of level of hospital care and RTW. Inequality in death outcome was not seen between different SES.
What is already known on this topic
To the best of our knowledge, this is the first study of its kind to assess SES among trauma patients. Numerous studies have been conducted in the world in order to assess inequalities in hospital care, trauma-related mortality and access to rehabilitation services among people with different genders, ethnicities, races or insurance status. Several populationbased studies in Iran also showed the significant correlation of SES with the incidence and the mortality rate of trauma. Nonetheless, no study had yet assessed socioeconomic inequalities and its relationship with in-hospital death, hospital care, disability and RTW.
What this study adds
The difference in level of hospital care between low and high SES was significant and in favor of high SES patients (53.8 versus 42.7%). It is noteworthy that none of the previous studies has assessed hospital care so far, even though some of them evaluated care-related indicators such as the length of hospital stay, the availability of diagnostic or therapeutic care services, or the waiting time for undergoing surgeries. Some studies reported that SES has no significant effect on e434 JOURNAL OF PUBLIC HEALTH the waiting time for undergoing surgeries. 40, 41 However, the results of two studies illustrated inequalities in the waiting time for surgeries among patients with hip fracture. 21, 42 Colais et al. 22 also found that people with low SES are more likely not to receive diagnostic and therapeutic interventions.
In our study, patients with low SES also had significantly longer hospital stay than patients with high SES (6.9 ± 7.9 versus 5.4 ± 5.7 days). This difference may be due to insurance coverage during hospitalization especially for trafficrelated injuries and implementation of health system reform plan in Iran, in which out of pocket payments for medical care are reduced. Therefore patients prefer stay at hospital to full recovery. One study demonstrated that people with high SES had longer hospital stay. 43 On the contrary, another study in Canada revealed that people with low SES had longer stay in hospital due to lack of equipment and facilities for longterm care and lack of sources for covering post-discharge care-related costs. 44 The results of a study in Sudan also illustrated longer hospital stay among patients with low SES. 45 The findings of the present study also revealed a mortality rate of 3.2% among trauma patients. Previous studies have reported different in-hospital trauma-related mortality rate. For instance, Paravar et al. 46 reported an in-hospital mortality rate of 6.1% in Kashan city. This value is higher than the rate found in our study probably due to the fact that they made their study on patients of all age groups who had been transferred to hospital by EMS. The severity of trauma among patients who are transferred by EMS is usually greater than other patients. Besides, our participants were trauma patients who stayed in hospital for more than 24 h while they studied the patients who had experienced death both during and after the first 24 h of their hospitalization. The results of another study in Philippine also revealed an in-hospital mortality rate of 4.7%. 47 The higher mortality rate in this study compared with our study can also be attributed to the differences in the eligibility criteria in these two studies. In-hospital mortality rate in a study conducted in Shiraz, Iran, was as high as 11.2% which is much higher than the rate in our study due to the fact that the participants in that study were 18-80-year-old patients who suffered from multiple traumas and had an ISS of >9. 48 However, a study in Tehran, Iran, showed an in-hospital mortality rate of 3. Like our study, the commonest mechanism of trauma and the commonest cause of death in that study were road traffic accidents and head injuries, respectively. 49 Study findings also showed that death rate among patients with low SES was 3.6 times more than patients with high SES. Mays et al. 20 reported SES as an independent predictor of post-trauma mortality. The results of two studies conducted in Italy on patients with hip fracture also illustrated a significant relationship between low SES and 30-day mortality. 21, 22 Results of a study in Canada showed that the chance of traumarelated mortality is higher among people with low SES, while people with high SES have longer hospital stay and are more likely to be transferred to other clinical settings. 43 In our study, 64.2% of patients reported some levels of disability 3 months after hospital discharge. Previous studies reported disability rates of 20-80% among trauma patients. [50] [51] [52] [53] Such a wide range of disability rate can be attributed to the differences in the disability assessment instruments, the time of disability assessment, and the samples in these studies. For instance, Evans et al. 51 reported that 1 year after experiencing major traumas; disability rate was 80% while we assessed patients with different types of traumas in a follow-up period of 3 months. In present study difference in disability between low and high SES was not statistically significant. Some previous studies demonstrated a significant relationship between disability and SES. Most of these studies were conducted at community level and on traffic accident traumas which are usually more severe than other types of trauma, are more prevalent among people with low SES, and are associated with higher disability rates. 23, 24, 26 Safa et al. 25 also reported a significant negative correlation between SES and dependency in daily living activities i.e. the lower the SES, the higher the dependency. The difference between our findings and findings reported by Safa et al. is probably due to the differences in the study population in these two studies in that while their participants were elderly people who are usually unemployed and financially and physically dependent, our participants were 15-64-year-old patients who are usually employed and have income. Besides, SES assessment instruments in these two studies were different. The results of a study showed that after eliminating the effects of confounders, disability was not significantly correlated with SES. 45 In Iran, the Traffic Accident Victims Law has been implemented since 2008 by which, all hospitalization costs of these patients are paid by insurance companies. Moreover, according to the Iranian Health System Reform Plan, the hospitalization-related costs of other trauma victims have been reduced since 2014. In addition, most of our participants had insurance and were probably able to pay for their rehabilitation treatments costs.
Our findings also revealed that 407 patients (71.4%) returned to their work or activities of daily living after 3 months. In other words, 28.6% of them had no RTW due to medical order for avoiding activities (24.4%), loss of employment (12.2%), incomplete recovery (59.3%) or other reasons (4%). Loss of employment is of paramount importance to trauma patients. In our study, from among 15 patients who lost their employment, 11 ones (73.3%) had low SES and two ones had high SES. These findings denote that patients with low SES are more at risk for post-trauma employment-related damages and thus, they need stronger social support. The results of a study made by El Tayeb et al. 45 illustrated that the rate of employment loss was 9.3%, and in line with our findings, they showed a greater risk for post-trauma employment loss among people with low SES.
Previous studies reported that the prevalence rate of return to work/education/activities of daily living is 15-80%. 27, 29, [53] [54] [55] [56] [57] [58] RTW rate in our study was different from other studies. An explanation for this difference in RTW rate in these studies is that some of them focused on certain traumas such as trauma to the extremities 54 and others dealt with multiple traumas 57 or major traumas. 53, 56 While, we assessed return to work/education/activities of daily living among patients with different types of trauma and thus, found a high RTW rate compared with most previous studies. Another explanation is the difference in the time of measuring post-trauma RTW. 28, 54, 56, 59, 60 RTW rate among patients with low SES was significantly lower than patients with high SES (62.2 versus 78.2%). Some previous studies also reported SES as a predictor of RTW. [27] [28] [29] [30] Also in recent study by Abedzadeh et al. (2017) RTW time was significantly longer in low SES patients. 61 People with higher SES are more likely to return to their work after trauma because they have higher income, greater job stability, better insurance status, and stronger social support. On the other hand, people with lower SES are more likely to lose their employment after trauma because they mostly do manual labors (such as farming) which need superior physical health status. Our findings revealed that even among patients with similar levels of disability, RTW rate was still higher among patients with high SES. In cases with moderate disability, RTW rate in low and high SES was respectively 13.6 and 17.6%; and in cases with mild disability this rate was 55.4 and 78.6%, respectively.
The results of concentration index analysis revealed slight inequality among patients with different SES regarding the outcome of high-level hospital care (concentration index = -0.046 and SE = 0.017). As shown in Fig. 1 , this slight inequality was against patients with low SES. Moreover, the findings revealed that although patients with low SES were more at risk for experiencing death, inequality analysis revealed no significant difference between patients with low and high SES. This finding denotes that at hospital level, other factors (such as the type of injured organ, the level of hospital care and the severity of trauma) may be the predictors of death. Concentration index analysis on the outcome of RTW also indicated an inequality value of -0.118 (SE = 0.043) which was against patients with low SES. Figure 3 also depicts that the concentration curve is above the line of equality, i.e. in the area of negative values.
The outcomes which were assessed in the present study had not been subjected to inequality analysis in previous studies. Moreover, studies in this area are usually populationbased and hence, their findings cannot be compared with our findings. For instance, Safari-Faramani et al. (2013) made a study in Tehran, Iran, in order to assess socioeconomic inequality in unintentional injuries among children and found that concentration index for all injuries was 0.40 while the index for traumas caused by traffic accidents, falls, burns and poisoning was equal to -0.41, -0.37, -0.62 and -0.35, respectively. Consequently, they concluded that there are substantial differences among different SES groups regarding unintentional e436 JOURNAL OF PUBLIC HEALTH injuries among children. 18 Inequalities in patient outcomes may be due to different factors included differences in the approaches to care delivery. For instance, the results of a study revealed disparities in acute post-trauma care services. 12 Care-related inequalities have been also reported to exist in the United States, England, Canada and many other western countries. 22 Although healthcare workers aim at providing equal care services to all patients, heuristic and bias are usually inevitable, particularly in critical care units. 20 Limitation and strength of this study One of the study limitations was that the data on the patients' income and disability status were collected through selfreporting which is usually associated with measurement biases. Another limitation was the coincidence of the present study with the implementation of the Iranian Health System Reform Plan. The Plan significantly reduced patients' healthcare costs and thus, it might have affected the findings of our study. In addition, we had no information about patients' status before the implementation of this Plan and hence, before-after comparison was not feasible. Last but not the least; the follow-up period of the study was relatively short. On the other hand, one of the study strengths was its small attrition rate (a followup rate of 98.2%). In addition, this study was the first of its kind to assess SES at hospital level and the first cohort study to evaluate the outcomes of disability and RTW among trauma patients by using a valid and reliable instrument. Assessing HCI was other strength of the present study.
Conclusion
Some trauma outcomes are associated with socioeconomic inequalities. In other words, patients with low SES are more at risk for receiving low-level of hospital care and experiencing non-RTW. Consequently, greater attention and stronger social support needs to be paid to economically vulnerable patients who experience trauma.
The findings revealed that SES affects trauma outcomes such as death. Therefore, providing better hospital care to patients with lower SES can play a significant role in reducing death rate among them. Moreover, these patients need to be provided with more efficient follow-up services because they usually have inadequate insurance and limited access to costly post-discharge rehabilitation services and thus, are at greater risk for delayed recovery, disabilities, non-RTW and employment loss. Future studies are recommended to examine the relationship of SES with trauma outcomes at national level, in both public and private hospitals, in larger and more homogenous populations (in terms of the type and the severity of trauma), and with longer follow-up periods.
